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February 14, 1997

Dear Mr. Retsinas'.

The primary purpose of our review was to estimate
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Very truly yours,

The Honorable Nicolas P. Retsinas
Assistant Secretary for Housing — Federal Housing Commissioner
451 Seventh Street, SW
Room 9100
Washington, DC 20410

The Cranston-Gonzalez National Affordable Housing Act requires an independent
actuarial analysis of the economic net worth and soundness of the Federal Housing
Administration’s Mutual Mortgage Insurance (MMI) Fund. We have completed the
fiscal year 1996 Actuarial Review of the Mutual Mortgage Insurance Fund and
summarize our findings below.

We estimate that the MMI Fund’s economic value was $9,397 billion at the end of
fiscal year (FY) 1996 and that the capital ratio was 2.54 percent. We project that in
FY 2000 the Fund’s economic value will be $14,825 billion and that the capital ratio
will be 3.57 percent.

the current and projected capital ratio, defined as the economic value divided
by the total insurance-in-force.

The full actual report explains these projections and the reasons for the improvements
since last year’s actuarial review. If you have any questions, please feel free to call
Barry Dennis at (703) 741-1265.

the economic value of the MMI Fund, defined as the sum of existing capital
plus the net present value of current books of business

The estimates presented here require projections of events more than 30 years into the
future. These projections are dependent upon a number of assumptions, including
economic forecasts by DRI/McGraw-Hill and the assumption that FHA does not
change its refund and premium policies. To the extent these assumptions, or others,
are not accurate, the actual experiences will vary from our projections.
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Telephone 312 540 1500

Price Waterhouse llp

ACTUARIAL REVIEW FOR FISCAL YEAR 1996

1
r~as!

I have reviewed the "Actuarial Review for Fiscal Year 1996 of the Federal Housing
Administration's Mutual Mortgage Insurance Fund", dated February 14, 1997 (Actuarial
Review). The objective of my review was to determine the reasonableness of the methodology
used, the underlying assumptions applied, and the resulting estimates derived therefrom.

FEDERAL HOUSING ADMINISTRATION'S
MUTUAL MORTGAGE INSURANCE FUND

Based on these reliances, it is my opinion that on an overall basis the methodology and
underlying assumptions used in the Actuarial Review are reasonable. Although actual
experience will not develop exactly as projected, the estimates made are within a reasonable
range of probable values as of this time.
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The Actuarial Review was based upon data and information prepared by the Federal Housing
Administration (FHA). In this regard, I have relied upon the FHA for its accuracy and
completeness. In addition, I also relied upon the reasonableness of the recently prepared future
economic outlook by DRI/McGraw Hill, from which the base case used in the Actuarial Review
was derived.

200 East Randolph Drive
Chicago, IL 60601

Sam Gutterman, FSA, FCAS, MAAA
Chicago, Illinois
February 14,1997
(312) 540-2330
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MMI Fund Analysis FY 1996 Executive Summary

Executive Summary

our

The primary purpose of our review was to estimate

A. Status of the Fund

J

J

I

The Cranston-Gonzalez National Affordable Housing Act (NAHA) requires an independent
actuarial analysis of the economic net worth and soundness of the Federal Housing
Administration's (FHA's) Mutual Mortgage Insurance (MMI) Fund. This report presents
findings with respect to this required analysis for fiscal year (FY) 1996.

NAHA mandated that the MMI Fund achieve a capital ratio of at least 1.25 percent by fiscal year
1992 and a capital ratio of at least 2.00 percent by FY 2000. Last year’s Actuarial Review
estimated that the MMI Fund’s capital ratio at the end of FY 1995 was 2.05 percent, the first time
it exceeded the 2.00 percent year 2000 requirement. This year, as a result of continued
strengthening in the Fund, we estimate that the FY 1996 capital ratio has increased to 2.54
percent, again meeting the FY 2000 statutory requirements of NAHA. We also estimate that the
FY 2000 capital ratio will be 3.57 percent. Exhibit ES-1 provides our estimates of the Fund’s
current and future economic value and capital ratio.

the economic value of the MMI Fund, defined as the sum of existing capital plus the net
present value of current books of business, and

the current and projected capital ratio, defined as the economic value divided by the total
insurance-in-force (HF).

'"1
' >1

Price Waterhouse LLP1
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1

In describing the capital ratio, NAHA stipulates the use of unamortized insurance-in-force.
However, "unamortized insurance-in-force" is defined in the legislation as "the remaining
obligation on outstanding mortgages" — a definition generally understood to apply to amortized
HF. Price Waterhouse continues to use the unamortized HF measure (as generally defined) in
calculating the capital ratio, although it is also instructive to consider the capital ratio based on
amortized IIF, which is the basis the General Accounting Office used in its April 1996 report on
the status of the Fund. Our estimate of the FY 1996 capital ratio using amortized IIF is 2.71
percent and our estimate of the FY 2000 capital ratio is 4.01 percent. Unless stated otherwise, all
references to the Fund’s capital ratios in this report refer to the ratio computed using unamortized
HF.
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B. Sources of Change in the Status of the Fund

Change in Economic Value from FY 1995 to FY 1996

Exhibit ES-1

n/a$370,484$58,863$9,397 2.54%1996

$282$990$381,671$41,210$10,670 2.80%1997

$320$957$392,076$40,796$11,947 3.05%1998
■ ■ ca

$358$1,001$402,027$42,082$13,306 3.31%1999

$399$1,120$45,904$14,825 3.57%2000

■

d

I

We estimate the economic value of the MMI Fund to be $9,397 billion at the end of FY 1996,
which represents an increase of $2.311 billion over our estimate of the FY 1995 value reported
last year. This 33 percent increase in the estimated economic value of the MMI Fund, which
accompanied a 7.3 percent increase in the unamortized IIF, resulted in the capital ratio increasing
by 0.49 percentage points from 2.05 percent to 2.54 percent.

Current Estimate of FY 1996 Economic Value Compared with the Estimate Presented in the FY
1995 Actuarial Review

Fiscal
Year

Insurance
in Force

Interest on
Fund

Balances

This year’s estimate of the FY 1996 economic value is $1,224 billion higher than the economic
value projected for FY 1996 in the FY 1995 Actuarial Review. The difference is primarily
attributable to changes in economic forecasts. The higher than previously forecasted interest rates
and a higher predicted growth in house prices resulted in lower claim and prepayment rates in the
near future and increased the estimated economic value by $945 million. The combined effect of
all other changes, including changes in data, estimates of current and future origination volumes,
and technical refinements, resulted in a net decrease of $187 million in the Fund’s estimated FY
1996 economic value. Table ES-2 provides a breakdown of the changes in the Fund’s economic
value between FY 1995 and FY 1996.

Price Waterhouse LLP

Economic
Value of the

Fund*

Capital
Ratio

■aS

J
■

Projected MMI Fund Performance for FYs 1996 to 2000
($ MiUions)

Volume of New
Endorsements

Economic
Value of New

Book of
Business

$1,377

J

--
I--

I-•■’SIS

l—U-K

$414,734

'All values are as of the end of each fiscal year. The economic value for future years (FYs 1997 through 2000) is equal to the economic value of the
Fund at the end of the previous fiscal year, plus the interest earned on the Fund’s balances in the current year, plus the economic value of the new book
of business.
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Exhibit ES-2

3.24%$7,086

Plus: +$1,088

$8,173 3.24%

Plus: -$113 $8,060 -0.08% 3.16%

Economic ForecastsPlus: +$945 $9,005 +0.11% 3.27%

Econometric Model RefinementsPlus: -$154 $8,851 3.36%+0.09%

Plus: +$546 $9,397 +0.21% 3.57%

$9,397 +0.33%+$1,224Equals: Estimate of FY 1996 Economic Value 3.57%

-id

J

1

The financial position of the Fund continues to be strengthened by the addition of new business,
and the capital ratio over the next four years is likely to continue growing by approximately 0.25
percentage points each year. As a result, in the absence of major changes in economic conditions
or FHA policies, the MMI Fund will exceed the mandated FY 2000 capital ratio requirement of
2.00 percent.

FY 1996 Economic Value Presented in the FY 1995
Review Excluding the 1996 Book of Business:

Equals: FY 1996 Economic Value Presented in the
FY 1995 Actuarial Review

The net effect of all data and origination volume changes was a net decrease in the FY
1996 economic value of $113 million. Updates to the volume and composition of FY
1995 originations resulted in a decrease of $42 million in the estimated FY 1996 economic
value and a decrease in the FY 1996 capital ratio of 0.03 percentage points. This updated
volume was concentrated in the smaller house price categories, making the overall FY
1995 book of business riskier. Updates to the actual volume of FY 1996 originations

Forecasted Value of FY 1996 Book of
Business and Interest on Previous Business
Presented in the FY 1995 Review

Adjustments to Financial and Cash Flow
Assumptions

FHA Data and Origination Volume Updates
and FY 1996 Experience

Change in FY
1996 Economic

Value

1""J

Price Waterhouse LLP
iii

q
d'

Change in
FY 2000

Capital Ratio

Corresponding
FY2000

Capital Ratio

.1

1
" ..J

•1
-rd'

Although the combined effect of changes in data, estimates of current and future origination
volumes, technical refinements, and adjustments to the financial and cash flow assumptions
contributed to a net increase of $279 million above the FY 1996 economic value estimated in the
FY 1995 Review, when viewed individually there were several significant sources of change.

.J

r

FY 1996
Economic Value

c

L

Summary of Changes in MMI Fund Estimated Economic Value Between FY 1995 and FY 1996
 ($ Millions)
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The net effect of model modifications was a net decrease of $154 million in the estimated
FY 1995 economic value and a 0.09 percentage point increase in the FY 2000 capital
ratio. These modifications include the exclusion of the house price skewness measure
from the 30 year fixed-rate mortgage claim rate model (which contributed an insignificant
explanatory effect) and the exclusion of the house price dispersion measure in the 30 year
streamline refinancing mortgage claim rate model (due to the sample used in the
measurement of the dispersion being too small to add useful information).

Price Waterhouse LLP
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The last category of change, the effect of changes in financial and cash flow assumptions,
resulted in a net increase in the estimated FY 1996 economic value of $546 million,
resulting in an increase in the estimated FY 1996 capital ratio of 0.14 percentage points.
The estimation of the future loss rate of conveyed properties represents the most
significant adjustment in this category, an increase of $708 million. Other changes in the
financial cash flow assumptions were made to incorporate updated information, including
adjustments to the time lags, claim settlement factors, loss rates on assigned mortgages,
lower administrative costs per dollar of IIF, and the incorporation of loss rates specific to
FHA’s Pre-foreclosure Sales Program, all based on updated experience information.
Some of these factors, namely the econometric model of conveyance loss rates, claim
settlement factors, loss rates on assigned mortgages, adjustments to the time lags, and loss
rates on preforeclosure sales, jointly determine the overall loss rates of each termination
year. As a result, their effects should always be considered simultaneously, and the focus
should be on their joint net effect. Taken together, these factors reduce the FY 1996
economic value by a total of $162 million.

from the projections in the FY 1995 Review resulted in an increase in the economic value
of $223 million and a decrease in the FY 1996 capital ratio of 0.01 percentage points.
These changes are due to the much higher than expected volume (IIF) of the FY 1996
book of business. The FY 1996 book was larger than what was projected in the FY 1995
Review by $11.931 billion, or 25 percent. Updates were also made to the actual loan
composition of FY 1996 originations, which shifted FHA’s portfolio composition toward
streamline refinancings. Because streamline refinancings have a shorter stream of annual
premium payments than other mortgage types, this change in loan composition decreased
the economic value of the 1996 book by $41 million. Updates to the historical claim and
prepayment information contained in FHA’s A-43 database, and the substitution of actual
for predicted FY 1995 and FY 1996 termination rates resulted in a decrease in the
estimated FY 1996 economic value of $253 million and a corresponding decrease in the
FY 1996 capital ratio of 0.10 percentage points.

■-n
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Change in Estimated Future Insurance-in-Force

Estimated Loss Rates Using Loss Rate Models
—:a

Termination of Assignment Program
r—-J

■si

J
J

I
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In the process of conducting the FY 1995 Review, we developed a loss rate model to estimate
future loss rates under different scenarios. This loss rate model, with some additional refinements,
was incorporated into this Review. In previous Reviews, average historical loss rates were used
as estimates for future losses. These loss rates have decreased gradually over the last few years,
and during a period of declining loss rates, using the historical average tends to overestimate the
loss rates in the future. Therefore, using the loss rate model has a positive impact on the
estimated economic value of the Fund. The newly applied loss rate model provides significantly
lower estimates of future loss rates, resulting in an increase of $708 million in FY 1996 economic
value and an increase of 0.19 percentage points in the FY 1996 capital ratio.

In FY 1996, Congress passed legislation that contains a provision for the termination of the
Single-Family Mortgage Assignment Program (the “Assignment Program”). Previous studies by
HUD and the General Accounting Office have found that the losses incurred by FHA on assigned

Price Waterhouse LLP
v
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Our FY 1996 estimates of the Fund’s IFF in FYs 1996 to 2000 are larger than our estimates
presented in the FY 1995 Actuarial Review. There are a few factors causing these higher HF
estimates. First, the FY 1995 volume in the 1995 Review is 10 percent lower than the actual
origination volume due to reporting lag. This error was larger than previous years’ estimates, in
part due to the partial shutdown of the Federal government at the end of calendar year 1995. A
large number of originations were not entered into the A-43 database until January 1996.
Second, the FY 1996 origination volume is substantially higher than estimated in the 1995 Review
due to the continuing recovery of the national economy and the interest rate trough experienced in
the middle of FY 1996. The higher origination volume of these two books of business resulted in
a higher HF as of the end of FY 1996. Third, the interest rate forecasts for FY 1997 to 2000
increased by about 100 basis points from the same estimation a year ago. The higher interest rate
forecast has two impacts on the HF of the Fund. On one hand, this causes the prepayment rates
of existing books of business to decrease, causing HF to decrease more slowly than initially
projected. On the other hand, the higher interest rate indicates a higher payment burden to
potential FHA borrowers, resulting in lower origination volumes in the FY 1997 to FY 2000
books of business. The effect of a lower volume of new purchase money mortgage originations in
the next four years was captured from the results of a series of econometric models designed to
forecast future demand for FHA originations based on economic and policy variables. The net
result of these offsetting effects is an increase of about $12.5 billion in HF by the end of FY 2000
from the HF estimation presented in the 1995 Review.
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Effects of Loss Mitigation

n— --d
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Although FHA ceased accepting applications for assignments on April 26, 1996, as of the end of
FY 1996, there remained about 8,400 applications outstanding that had been received prior to the
cut-off date. During our FY 1995 Review, we assumed that no assignments would occur in FY
1997. The unresolved 8,400 assignments result in a higher weighted average loss rate for
terminations in FY 1997 than that assumed in the FY 1995 Review and reduce the estimated
economic value for FY 1996 by $22 million.

The same legislation that terminated the Assignment Program authorized FHA to recompense
mortgagees for their actions to mitigate potential losses by providing mortgage foreclosure
alternatives, such as special forbearance, mortgage assumptions by lenders, pre-foreclosure sales,
deed-in-lieu-of-foreclosure transactions, partial claim payments, and loan modifications. Many of
these loss mitigation techniques have been successfully employed in the conventional mortgage
market by private mortgage insurers, Fannie Mae, and Freddie Mac. During FY 1996, FHA
continued to explore ways to encourage lenders to use different loss mitigation tools by providing
incentives such as a reduction in paper work, reimbursement for administrative expenses,
monetary incentives to reward success, and a more flexible approach. However, the financial
effect of these methods are difficult to estimate with sufficient confidence for this purpose, given
that FHA has little or no data on the historical performance of these tools.
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We are able to provide such estimates for the Pre-foreclosure Sales Program on the basis of
experience from a demonstration program that began in October 1991, and which became a
nationwide program in November 1994. In our analysis of FHA’s data on the Pre-foreclosure
Sales Program we estimated that the average loss as a percent of total claim payments for a pre
foreclosure sale was 25 percent, lower than the loss rate for properties conveyed over the same
time period. In last year’s Review, we assumed that FHA would successfully resolve 5 percent of
claim terminations in FY 1996 and 10 percent of claim terminations in FY 1997 and beyond using
pre-foreclosure sales. During FY 1996, there were 2,416 pre-foreclosure sale cases among a total
of 52,776 claims. This is equivalent to approximately 4.6 percent, which is very similar to our
estimation in the FY 1995 Review. Given that the pre-foreclosure sales as a percentage of all
claims have continued to increase over the recent months, we retain last year s assumption that
FHA will resolve 10 percent of claim terminations in FY 1997 and beyond.

mortgage notes are significantly greater than losses on conveyed properties. As a result of the
higher loss rates on mortgage assignments, the discontinuation of the assignment program has had
a significant positive impact on the Fund’s current economic value. In the FY 1995 Review, we
estimated the economic value of the Fund in FY 1995 to be $513 million lower than the
projections estimated assuming the Assignment Program was maintained in its current form.
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The estimates presented here reflect projections of events more than 30 years into the future.
These projections are dependent upon a number of assumptions, including economic forecasts by
DRI (a data forecasting corporation) and the assumption that FHA does not change its refund,
premium or underwriting policies. To the extent these or other assumptions are not accurate, the
actual results will vary, perhaps significantly, from our current projections.

This year, 0MB has required that all Federal agencies meet an accelerated timetable for
completion of all financial audits. In order for FHA to meet this deadline, this Review had to be
completed much earlier than in past years. Estimation of the equations used for predicting
prepayments and claims require large amounts of loan level data. This data takes several weeks to
process before it can be used. In addition, complete data for a fiscal year is generally not available
for a few months after the end of the fiscal year due to reporting and processing lags. For both
reasons, the Review could not be completed in the 0MB time frame and be based on complete
data for the fiscal year. Consequently, we took a different approach to using the loan level data
this year. In summary, in July of 1996 we obtained a data cut as of June 30, 1996. This data cut
contained loan level information, providing information on both the aggregate level of activity and
the distribution of that activity. We processed this data and estimated our econometric equations
based on it. During subsequent months, we obtained updates to monitor whether significant
changes were occurring in the portfolio. In January, we obtained updated aggregate data on the
Fund, and adjusted the overall estimated levels to conform to these aggregate levels.

Finally, while we have reviewed the integrity and consistency of the data supplied by FHA and
believe it to be reliable, we have not audited it for accuracy. Additionally, the information
contained in this report may not correspond exactly with other published analyses that rely on
FHA data compiled at a different time or obtained from other systems.

The economic value of the Fund and its pattern of capital accumulation to FY 2000 depends on
several factors. One of the most important factors is the nation’s future economy during the
remaining lifetime of FHA’s books of business. We capture the most significant factors in the
U.S, economy affecting the performance of the Fund’s books of business through the use of the
following variables in our models:

FHA mortgage interest rate
One-year Treasury bill rate
Growth rate of constant quality house prices
Growth rate of mean household incomes
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The performance of FHA’s books of business, measured by their economic value, is affected by
changes in these economic variables. Higher mortgage interest rates raise initial and ongoing
payment burdens on household cash flows, and hence default risks. Lower mortgage interest
rates have the reverse effect and tend to accelerate refinancing of earlier originations. Faster
average house price growth facilitates the accumulation of home equity, which tends to reduce the
likelihood of borrower default. It also contributes to greater mobility and household asset
portfolio rebalancing, leading to greater turnover of housing and refinancings, thus increasing
prepayment rates. Faster income growth reduces the relative burden of mortgage payments on
household cash flows over time, reducing risks of default as mortgages mature.

The base case results in this report are based on DRI’s control forecast as of October 1996 for
interest rates, constant quality house prices, and inflation rates. We considered two other
scenarios based on DRI forecasts: 1) a pessimistic forecast (similar to the hard-landing scenario
forecasted by DRI in December 1996), which projects lower real growth in house prices and
mean household income, and higher inflation and interest rates; and 2) an optimistic forecast
(similar to the boom-bust scenario forecasted by DRI in December 1996), which projects higher
real growth in house prices and median household income, and lower inflation and interest rates.
These two scenarios do not represent the full range of possible experiences, but represent
variations from the base case that might reasonably be expected and demonstrate the sensitivity of
the analysis to variations in economic conditions. We use the optimistic and pessimistic
terminologies to be consistent with previous Reviews. As can be seen in Exhibit ES-3, the
optimistic scenario actually results in lower capital ratio at the end of FY 2000. We present our
estimates of the Fund’s performance under each of these economic scenarios in Exhibit ES-3.
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Current Economic
Value (FY 1996)

Current Capital
Ratio (FY 1996)

Projected Capital
Ratio (FY 2000)

Summary of MMI Performance by Macroeconomic Scenario
($ Millions)

Base Case
































































































































































































































































































































































































































































































































